Suggestive evidence for functionally distinct, tumor-suppressor genes on chromosomes 1 and 11 for a human fibrosarcoma cell line, HT1080.
One approach for identifying chromosomes which carry putative tumor-suppressor genes is the introduction of specific chromosomes into the tumor cells of interest. We examined the ability of human chromosomes derived from normal fibroblasts to suppress or modulate tumorigenicity in nude mice and the in vitro properties of HT1080, a human fibrosarcoma cell line. We first isolated mouse A9 cells containing a single human chromosome (1, 2, 7, 11, or 12) integrated with pSV2neo plasmid DNA. Following fusion of microcells from these A9 cells with the HT1080 cells, clones that were resistant to G418 were isolated and karyotypically analysed. Three of 4 microcell-hybrids with an introduced chromosome 1 were non-tumorigenic (#1-7, -8 and -13), whereas the parental HT1080 cells were highly tumorigenic. The other microcell-hybrid clone (#1-1) formed tumors, the cells of which had lost one copy of chromosome 1. Two clones from the #1-1 cells were isolated; one contained an extra copy of chromosome 1, and the other one did not. The former was non-tumorigenic and the latter was tumorigenic. The introduction of chromosome 11 also suppressed the tumorigenicity of HT1080 cells, while the introduction of other chromosomes, i.e., 2, 7, or 12, had minimal or no effect on the tumorigenicity of these cells. Cells from tumors formed by microcell-hybrids with the introduction of chromosome 2, 7, or 12 still contained the introduced chromosome. Interestingly, only the microcell-hybrids with an introduced chromosome 1 had an alteration in cellular morphology and modulation of in vitro transformed properties, i.e., cell-growth and saturation density in a medium containing 10% calf serum and cell-growth in soft-agar. Thus, the results indicate the presence of putative tumor-suppressor genes for HT1080 cells on chromosomes 1 and 11, and further suggest that the genes on these chromosomes control different neoplastic phenotypes.